\1, A light-receiving device which converts an incident 
light iivbo an electric current^ comprising: 

quantunKwave interference layer units having plural 
periods of a paxr of a first layer and a second layer, said 
second layer havingSa wider band gap than said first layer; 

a carrier accumula^on layer disposed between adjacent 
two of said quantum-wave ihterference layer units; and 

wherein each thickness of\said first and said second 
layers is determined by multiplyiKq by an even number one 
fourth of quantum-wave wavelength of x^rriers in each of 
said first and said second layers and sa^ carrier 
accumulation layer has a band gap narrower \yhan that of said 
second layer. . . > 

2. A light-receiving device according to claim 1, 
wherein a kinetic energy ®f said carriers which determines 
said quantum-wave wavelength is set at a level near the 
bottom of a conduction band and a valence band of said 
second layer, according to uhe case that said carriers are 
electrons and holes, respectively. 



3. A light-receiving deviice according to claim 1, 
wherein a quantum-wave wavelength /l„ in said first layer is 
determined by a formula A„ = h/[2m„(E+V) ]^^% a quantum-wave 
wavelength in said second Tjayer is determined by a 
formula = h/(2mBE)^^% said thickness of said first layer 



D„ is determined by a foraula D„ = n„A„/4, and said thickness 
of said second layer Dq is determined by a formula = n^A 

where h, vs\^, m^, E, V,l and n„ and represent Plank's 
constant, effective mass o|f said carrier in said first 
layer, effective mass of said carrier in said second layer, 
kinetic energy of carriers If lowing into said second layer^ 
potential energy of said second layer to said first layer, 
and even numbers, respectively. 

\ 

4. A light-receivxng device according to claim 2, 
wherein a quantum-wave wavelength A„ in said first layer is 

i 

determined by a formula A„ = h/[2m,,(E-*-V) ]^^% a quantum-wave 
wavelength Ag in said second layer is determined by a 
formula Ab = h/(2mBE)^^^, said tTiickness of said first layer 
D„ is determined by a formula dI = n„A„/4, and said thickness 
of said second layer is determined by a formula Dg = ngA 
b/4, where h, m^, m^, E, V, and n^ and nB represent Plank's 
constant, effective mass of said Icarrier in said first 
layer, effective mass of said carrier in said second layer, 
kinetic energy of carriers flowing into said second layer, 
potential energy of said second Iclyer to said first layer, 
and even numbers, respectively. 

5. A light-receiving device according to claim 1 
comprising: 



i 



a plurality of partial quantum-|wave interference layer 
I,, with Tj, periods of a pair of said if irst layer and said 
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second layer being displ^aced in series by varying k as 1, 2, 
and 

wherein index k of feaid plurality of said partial 
quantum-wave interference layers correspond to index k of 
kinetic energy level and said first and second layers 



have thicknesses of n„,,A„i/4, and nB^ABk/4, respectively, 
where Ej,+V and E^, A„k and A^^ , and n^^, n^k represent kinetic 
energy level of carriers If lowing into respective said first 
layer and said second layer, wavelength of quantum-wave of 
carriers flowing into respective said first layer and said 
second layer, and even numbers, respectively, and A„k and A 
are determined by functions of Ej,+V and E,,, respectively. 

6. A light-receiving d|evice according to claim 2 
comprising: 

a plurality of partial ^iquantum-wave interference layer 



Ik with Tk periods of a pair ©f said first layer and said 

\ 

second layer being displaced ^in series by varying k as 1, 2, 
and I 

wherein index k of said pjlurality of said partial 
quantum-wave interference layers correspond to index k of 



kinetic energy level Ej, and said first and second layers 

have thicknesses of n„kA„,,/4, and nBkABk/4, respectively, 

where E^+V and E,,, and ^ and n„kf ngk represent kinetic 

1 

energy level of carriers flowingi into respective said first 
layer and said second layer, wavelength of quantum-wave of 
carriers flowing into respective Isaid first layer and said 
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second layer, and even numbers, respectively, and A„k ^nd A 
Bi, are determined by functions of E,,+V and E,,, respectively. 



7. A light-receiving device according ±<) claim 1, 
^ fv wherein said carrier accumulation layeryfias the same 
bandwidth as that of ssrm f ir^t layers 



8. A light-redeiving dey^LfSB according to claim 3, 
wherein said carrier accum)i!3^tion lay6r has the same 
bandwidth as that of saija fir^vt layer. 

9. A light-reaeiving device according to claim 5, 
wherein said carraer accumulation layer has the same 
bandwidth as that of said first layer. 



10. A light-receiving device according to claim 3, 
wherein said carrier accumulation layer is formed to have a 
thickness same as said quarltum-wave wavelength A„. 

11. A light-receiving dievice according to claim 8, 
wherein said carrier accumulation layer is formed to have a 
thickness same as said quantum-wave wavelength A„. 

12. A light-receiving device according to claim 9, 
wherein said carrier accumulat ipn layer is formed to have a 
thickness same as said quantum-wave wavelength A„. 
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13. A light-receiving device according to claim 1, 
wherein a 6 layer is formed between said first layer and 
said second layer, saidl 6 layer is substantially thinner 
than said first layer a^d said second layer, and sharply 
varies an energy band. 



14. A light-receiving device according to claim 3, 
wherein a 6 layer is formed between said first layer and 
said second layer, said S layer is substantially thinner 
than said first layer and said second layer, and sharply 
varies an energy band. 



yi 15. A light-receiving device according to claim 8, 

[Jl \ 

5 wherein a 6 layer is formed between said first layer and 

^ \ 

U said second layer, said 6 layer is substantially thinner 

Jl than said first layer and s^aid second layer, and sharply 

Q varies an energy band. 



16. A light-receiving device according to claim 10, 

\ 

wherein a 6 layer is formed between said first layer and 
said second layer, said 6 layer is substantially thinner 
than said first layer and saici second layer, and sharply 
varies an energy band. \ 



17. A light-receiving device according to claim 1 
further comprising: I 

a pin junction structure; ^nd 
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wherein said quantum-wave interference layer units and 
said carrier accumulation layer are formed in an i-layer, 

18. A light-receiving device according to claxm 3 
further comprising: 

a pin junction structure; and 
wherein said quantum-rwave interference layer units and 
said carrier accumulation layer are formed in an i-layer. 

19. A light-receiving| device according to claim 5 
further compr is ing : 

a pin junction structure; and 

\ 

wherein said quantum-wave interference layer units and 

\ . . 

said carrier accumulation layer are formed in an i-layer. 

20. A light-receiving d^rice according to claim 8 
further comprising: 

a pin junction structure; \\and 
wherein said quantum-wave interference layer units and 
said carrier accumulation layer ^are formed in an i-layer. 

I ■ 

21. A light-receiving device according to claim 10 
further comprising: \ 

a pin junction structure; an^ 

I 

wherein said quantum-wave int-erf erence layer units and 
said carrier accumulation layer are formed in an i-layer. 

I 
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22., A light-receiving /device according to claim 1, 
wherein said quantum-wave interference layer units and said 
carrier accumulation layer j are formed in an n-layer or a p- 
layer . 

23. A light-receiving' device according to claim 3, 

Ij 

wherein said quantum-wave ^interf erence layer units and said 

ij 

carrier accumulation layer j are formed in an n-layer or a p- 
layer. \ 

24. A light-receiving! device according to claim 5, 

t 

wherein said quantum-wave interference layer units and said 
carrier accumulation layer |are formed in an n-layer or a p- 
layer . 



25. A light-receiving device according to claim 8, 
wherein said quantum-wave interference layer units and said 
carrier accumulation layer arje formed in an n-layer or a p- 
layer . 



26. A light-receiving deviice according to claim 10, 

1 

wherein said quantum-wave interference layer units and said 
carrier accumulation layer are fp^^^^ n-layer or a p- 

layer . 



27. A light-receiving devic^, according to claim 22, 



further comprising a pn junction s^^ucture. 
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28. A light-receiving device according to claim 23, 



further comprising a pril junction structure. 



29 • A light-receiving device according to claim 24, 
further comprising a pn I junction structure. 



30. A light-receiving device according to claim 25, 



1 



further comprising a pn junction structure 



31. A light-receivinc 
further comprising a pn j 



device according to claim 26, 
junction structure . 
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